One widespread mechanism for the generation of diverse cell types is the unequal inheritance of cell fate determinants. Several such determinants have been identified in the fruitfly Drosophila melanogaster and the worm Caenorhabditis elegans and the molecular machinery responsible for their asymmetric segregation is beginning to be unraveled. To divide asymmetrically, cells establish an axis of polarity, orient the mitotic spindle along this axis and localize cell fate determinants to one side of the cell. During cytokinesis, determinants are then segregated into one of the two daughter cells where they direct cell fate. Here, we outline the steps and factors that are involved in this process in Drosophila and C. elegans and discuss their potential conservation in vertebrates. 
cortical flow is essential for the establishment of Parprotein localization, but also requires most of the Parproteins; this indicates a mutual interaction between Par-proteins and the cortical actin cytoskeleton. Possibly, Par-proteins propagate an initial weak cortical flow that is initiated by the sperm centrosome. Anterior Par-3/6 localization becomes dependent on posterior Par-2 when the sperm centrosome duplicates and cortical flow ceases [16] . Similarly, the small GTPase Cdc42 -a binding partner of Par-6 [19] -is only required for maintenance but not for establishment of Par-protein localization [19] . Thus, polarity in the C. elegans zygote is established by interactions between the centrosome and the cell cortex that induce a cortical flow and polarize Par-protein distribution. After the cortical flow has ceased, the domains are maintained by mutual exclusion of anterior and posterior Par-proteins.
Polarization of Drosophila neuroblasts proceeds through similar establishment and maintenance phases. Polarity is established when neuroblasts become specified in the polarized epithelium of the neuroectoderm where Par-3/6 are concentrated in the so-called 'subapical region', which is located just apical to the adherens junctions [20] . When neuroblasts delaminate from the epithelium, Par-3/6 are found in a stalk that extends into the epithelial layer and, after 
Spindle Positioning
Mitotic spindles are important for the generation of asymmetry during mitosis in two ways: First, the orientation of the mitotic spindle needs to be coordinated with the asymmetric localization of cell fate 
Localizing Cell Fate Determinants
The hallmark of any intrinsically asymmetric cell division is the segregation of cell fate determining proteins or transcripts into one of the two daughter cells. This is achieved by polarizing the subcellular localization of these determinants during mitosis. Although the asymmetric localization of determinants is directed by the Par-3/6 complex both in C. elegans and Drosophila, the segregating determinants themselves are not conserved between the two systems. In Drosophila, cell fate determinants are generally localized at the cell cortex, while in C. elegans, they are localized in the cytoplasm. Consistent with this, distinct localization machineries seem to be operating in the two systems ( Figure 5) . C.elegans zygote Neuroblast A B P P P P P P P P P P P P P Despite these similarities, however, there are characteristic differences. First, mammalian Numb is apically enriched in asymmetrically dividing progenitor cells, while in Drosophila the protein is segregated into the basal daughter cell. As apical localization of Par-proteins is conserved [126, 127] , this would suggest a Par-3/6 independent, or at least different, mechanism for Numb localization in vertebrates. Second, the orientation of most precursor divisions in the mouse brain is not along the apical-basal axis so that Numb is not inherited by only one daughter cell [111] . Because the number of apical-basal divisions, however, does not account for the amount of neuronal differentiation [128] , many parallel divisions must produce different daughter cells, indicating that Numb-independent mechanisms for cell fate determination do exist. Asymmetric inheritance of morphological processes [129] and apical membrane domains [126] could contribute to differential cell fate specification after progenitor divisions, but up to now functional evidence for these possibilities is missing.
Besides neural development, mouse homologs of Numb also act in muscle progenitors where they are thought to repress Notch [130, 131] . The recent discovery of asymmetric Par-6 localization in mouse oocytes [132] suggests that the analysis of asymmetric cell division in vertebrates might still deliver some surprises. 
Perspectives

